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We comment on the paper by Mahmud and Fraser [1]. The paper presents closed form 
solutions to the velocity and temperature distributions that would be very useful for 
benchmark checks of numerical computations. They are also useful for parametric studies 
for cases that involve large number of parameters. However, when such solutions are not 
free from mistakes one may no longer be able to use them. A typo in the average 
velocity, i.e. Eq. (10) of [1], is observed (in addition to some typos in the text for example 
Ref. [2] is repeated as [30]). The correct expression for the average velocity is 
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Moreover, what [1] presents as a solution to the fully developed temperature profile in 
Eqns. (16) and (17) does not satisfy the boundary conditions, i.e. one observes that 
2
1)1( ==yθ  and 
2
1)1( −=−=yθ  so that one may suspect the ongoing results. The 
Nusselt number defined by the authors can be evaluated at one of the walls. However, the 
authors did not present the heat transfer rate on the opposing wall. Moreover, the 
International Journal of Thermal Sciences 46 (2007) 614–616 
 
 
2 
argument by Nield [2] may be applied to highlight the possibility of a singularity in Nu. 
Besides, in all of the equations that the authors have applied the fluid thermal 
conductivity kf, should be replaced by the effective thermal conductivity ke.  
 
The authors have presented the temperature distribution and the Nusselt number as a 
function of the Darcy number only, in spite of the fact that Re, Pr, and Ec will affect the 
temperature profile, as noted by Eq. (16). The fully developed temperature profile, 
defined as the ratio of the local dimensionless temperature profile divided by that of bulk 
temperature, could un-couple the thermal field from the aforementioned parameters. One 
observes that these parameters will not affect the Nusselt number provided that Nu is 
defined as supposed by Nield [2], i.e. in terms of an average wall-bulk temperature 
difference. 
 
We now move on to examine the second law aspects of the problem. It seems that in the 
denominator of Br* the term Da  should be replaced by Da. Following Eq. (24), 
Mahmud and Fraser [1] set n = 1 for a non-Darcy model of the porous media, leading to 
the disappearance of the Darcy dissipation term, so that the authors are not properly 
modeling a porous medium [3]. Nield [4] has stated that modeling viscous dissipation in 
a porous medium, one should not use just the terms involving velocity derivatives, as 
some authors have done in the past (see Hooman and Ejlali [5] for more details).  
  
The authors have applied a clear-fluid compatible term in the entropy production term 
that has not been already considered in the thermal energy equation. On the other hand 
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the Darcy dissipation term is included in the energy equation but neglected in the entropy 
generation term. Then the following question naturally arises:  on what scientific basis 
should each term be neglected or maintained? Based on Nield et al. [6] one knows that 
the added terms (by Nield [7] and Al-Hadrami et al. [8]) are O(Da) compared to the 
Darcy dissipation term,  so that one may drop these terms in the expression for the 
viscous dissipation term, and consequently in FFI (FFI stands for fluid friction 
irreversibility), just for the small Da case. Even if the authors have dropped the Darcy 
term assuming a relatively high Da number, the result should not be reported for small Da 
case (see for example Figs. 4, 5, 6, 9, 10, 11, and 12). On the other hand, in the 
aforementioned figures, the authors should not report results of Ns or Be for small Da 
since the results were obtained by dropping the added terms (in FFI) while the Darcy 
dissipation term was maintained.  
 
All in all, as implied by Nield et al. [9] and stated by Nield [4], the Darcy term should not 
be neglected even for high Da. Viscous dissipation affects the entropy generation rate not 
only through FFI but also through HTI (HTI stands for heat transfer irreversibility) since 
viscous heating acts as a source term in the thermal energy equation and, in this way, the 
temperature distribution and consequently HTI is affected. This fact was also highlighted 
by Bejan [10,11]. 
 
Another source of inconsistency is the thermal boundary conditions, which are not clearly 
explained. One expects two extra boundary conditions, one in the inlet and another in the 
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channel outlet, for the problem statement to be completed. Moreover, the authors have 
not defined T∆  and T0 so that one may not understand where Ω  is coming from.  
 
The validity of the numerical solutions is questionable because the authors have not 
applied the fluid temperature at the channel inlet to make their dimensionless 
temperature. The reader is then left in doubt about the inlet boundary condition and its 
possible effect on the entropy generation rate and even on the heat transfer aspects of the 
problem. One knows that, for symmetrical heating or cooling, when the wall is to be 
heated or cooled by the entering fluid, the Nusselt number behavior differs in having a 
singularity in the developing region, not only for flow in porous media but also for the 
clear fluid case (see for example [11-15]). For this problem, however, the situation is 
more complicated and one expects that all the three alternatives should be considered 
namely: Tin<Tc, Tc<Tin<Th, and Tin >Th; where Tin is the fluid inlet temperature.  
 
The presentation of the energy streamlines in [1] is also confusing. The resulting 
equations, Eqns. (32, 33), are reported in dimensional space while one may not link the 
terms with those of dimensionless counterparts. The dimensionless parameters affecting 
the energy streamlines should have been clearly addressed since the Darcy number is not 
the only parameter affecting the problem.  
 
Discussing Fig. 12 (c), the authors stated “the velocity magnitude increases along the 
axial direction in the developing region”. This statement seems nebulous since the 
velocity magnitude should remain constant along the channel as a result of mass 
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continuity (the problem is said to be steady and incompressible so that when there is no 
property variation and when the flow passage in each cross-section is uniform one 
expects that the velocity magnitude should be constant).    
 
Moreover, the right-hand-side of both of the expressions for Ex and Ey contains both a 
Darcy-like dissipation term and clear flow compatible terms (added by Al-Hadrami et al. 
[8]) while the authors have neglected the clear flow compatible terms in solving the 
energy equation. Besides, the Darcy-like dissipation term should be divided by the porous 
medium permeability [16-20]. Also available in Nield [20] is a detailed investigation of 
the thermal development concept when viscous dissipation is important in a classical 
forced convection problem.  
 
In [1] there is no discussion of grid independence or code validation. Hence, the 
reliability of the numerical results is questionable though the authors have applied a 
previously tested numerical scheme. Code validation remains as an essential part of a 
computational study. 
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